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1. ' INTRODUCTION

.The‘Arizona Department of Health Services, Bureau of Air Quality Control,
'published 1974 air quality data for Arizona in one report which was divided
into two sections®. One section presented data collected by the State and one
presented data developed by industry, universities, and governmental agencies,.
For 1975, all air quality data, regardless of source, is listed in one section.
Data trends, seasonal and long-term, are presented in another section of this

report. They are based on governmental agency data.

i.1 Cities and Towns Monitored

Arizaona cities and towns monitored for air quality, the operators of the
monitering sites, and the pollutants monitored are listed In Table 1. Sites
not located in a city or town are given the name of the nearast city or town
that can be located on most maps. The operators of the menitoring sites are

abbreviated as follows:

JCC Joint Control Center - A jointly owned system operated by
ASARCO Incorporated and Kennecott Copper Corporation

APS Arizona Public Service Company

Clark Clark County Nevada District Health Department

CONCCO - Continental Qi1 Company

Des Res Desert Research Institute, University of Nevada System

Greenlee Greenlee Eounty, Alr Pollution Contro!l

Hecla Hecla Mining Company

Magma - - Magma Copper Company

Maricopa Maricopa County Department of Health Services, Bureau of

Air Poillution Control
PD Phelps Dodge Corporation

Pima Pima County Health Department, Air Quaiity Control District




P~-G Pinal-Gila Counties Air Quality Control District

SRP Salt River Project

State Arizona Department of Health Services, Bureau of Air Quality
Control

The locations of cities and towns-monitored for air quality are shown on.

Figure A.

The Bureau would appreciate contacts from any organization which is monitor-

ing air quality in Arizona but is not mentioned in this report.

a, '"1974 Alr Quality Data for Arizona"
Arizona Department of Health Services
August 1975
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General
NA
NR
1DR”
SSP

No response

Operators
Jcc

APS
Clark
CONQCO
Des Res
Greenlee
Hecla
Magma
Maricopa

PD
Pima
P=-3
SRP
State

Equipment Type
Carbon Monoxide
NDIR
GC

11

Table 2 -1

Abbreviations

Not applicable

Not repaortad

Insufficient data recavery

Short sampling period, usually associated with annual means
and due to a late start in 1975.

Operator did not respond to request for data.

Joint Control Center - A jointly owned system operated by
ASARCO [ncorporated and Kennecott Copper Corporation

Arizona Public Service Company

Clark County Nevada District Health Department

Continental Qil Company

Desert Research institute, University of Nevada System

Greenlee County, Air Pollution Control

Hecla Mining Company

Magma Copper Company

Maricopa County Department of Health Services, Buresauy of
Air Pollution Control

Phelps Dodge Corporation

Pima County Health Department, Air Quality Control District

Pinal-Gila Counties Air Quality Control District

Salt River Project

Arizona Department of Health Services, Bureau of Air Quality
Control

Non-dispersive infrared, continuous
Gas chromatograph, continuous

Hydrocarbons - Non-Methane

GC
Nitrogen Dioxide

Color

Chem

Bubbler
Oxidants

Coul

Color

Chem

Uy
Particulates

Hi=vol
Sulfur Dioxide

Coul

Cond

Flame

Bubbler

Color
Spec

Gas chromatograph, continuous

Colarimetric, continuous
Chemiluminescent, continuous
Bubbler sampler, 24-hour, arsenite method

Coulometric, continuous
Celorimetric, continuous
Chemiluminescent, continuous
Ultraviclet absorpticn, continuous

High-volume air sampler, 24-hour

Coulometric, continuous

Conductimetric, continucus

Flame photometric, continuous total sulfur
Subbler sampler, 24-hour, pararosaniline method
Colorimetric, continuous -
Spectrometric, continuous
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Table 2-3
1975 Hydrocarbons (Non-Methane) Data Summary

(in ug/m3)
Nearest 3-Hr. Avgs,
City or (6-9 a.m) Number of
Town - Site Location Operator Method Max. 2nd High., Samples {6-9 a.m.)
Florence® 21 Miles NNW Conoca Gt 780 689 250
Phoenix 15 E. Monroe P.D. GC 3856 3779 316
Phoenix® 1845 E. Roosevelt Maricopa GC 2886 2492 76
Phoenix 1740 W. Adams State GC 4390 L4220 282
Tucson 32 N. Stone P.D. GC- 1288 1092 350
Tucson 151 W. Congress Pima GC 848 753 288

a8, For the period 02/75 through 12/75.
b. For the period 7/17/75 - 12/31/75.
State and Federal standard: 3-Hour Average

6-9 a.m.
160

The hydrocarbons standard is for use as a quide in devising implementation plans
to achieve oxidant standards,

NMHC
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Table 2-5
1975 Oxidants Data Summary
(in ug/m3)
Nearest... 1-Hr. Avgs.  Number of
ity or Town Site Location Operator Method Max. 2nd Hign. Samples
Buckeye? Approx. 30 mi. W. P.D. Coul 195 187 4608
of Phoenix
Coclidge 2 mi. N. of P.D. Coul 133 130 8525
Coclidge
Florence® 2k miles NNW Conaco  Chem 275 275 5081
Florence® 2004 Main St. P.D. Coul 133 128 3204
Glendaled 600C W, Qlive Ave Maricopa UV 196 196 2b12
Page Airport SRP Coul 80 80 5091
Phoenix 15 €. Monros P.D. Coul 188 181 8527
Phoenix® 8531 N. 6th St. Maricopa UV 192 192 4208
" Phoenix 1845 E. Roosevelt Maricopa UV 298 251 6389

Phoenix’ 4732 S. Central  Maricopa UY 135 133 5852
Phoenix9d 1740 W. Adams State Coler 259 245 5145
Phoenix’ 1740 W. Adams State UV 9% 187 2526
Scottsdale 2857 N. Millar Rd. Maricopa UV 192 141 6776
Tucsan 32 M. Stone P.D. Coul 168+ 146 7941
Tucson 22ndé & Craycroft Pima Color 255 265 6660
Tucson 151 West Congress Pima Uy 216 196 8320
Yuma 201 $. Second State Uy 245 240 6158
a. For the periocd 06/75 through 12/75 d. For the months January, April,

. May and July.
b. For the period 05/75 through 12/75 e. For the period 06/5/75 through

} 12/75. :

c. For the period 01/75 through 05/75 T. For the period 04/75 through 12/75.

g. For the peried 1/75 through 08/75.
STATE  AND- FEDERAL" STANDARD =~

h.  For the period 09/75 through 12/75.

1 - Hour Average
160 ug/m7
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3. DATA TRENDS

This discussicn of data trends, long-term and seasonal, is based on
governmentai agency data. Maricopa and Pima Counties were the main sources
of data for Phoenix and Tucson, respectively. State data were used to deter-

mine trends in other areas of Arizona.

Long-term trends are discussed by considering variations in:
annual average concentrations;
annual maximum and second highest i-hour and 8-hcur conceantrations;

number of vioiations of the I-hour and 8-hour standards per year,

Annual averége data should be the best indicator of long-term trends
becatuse annual averages are less affected by air quality measurement errors
and by unusual meteorology and emfssions. However, highest 1-hour and
8-hour data and number of viclations should also be considered, especially

for evaluating compliance or noncompliance with standards.

Seasonal trends are discussed by referring to the highest 1-hour and
8~hour concentrations since these data are significantly affected by

meteorology.

3.1 Carbon Monoxide

3.1.1 Phoenix

Long-term trends in CO concentrations are shown in Figure 3-1, a plet
OF &Nhudi aveiage cliololiacions Sroa 1967 through 1975 at 1845 Zast Roosevelt,
A downward trend, from 8 milligrams per cubic meter (mg/ms) in 1967 to

3

3 mg/m” in 1973, is evident. THis is a decrease of 63%. The only exception

to this trend was in 1972 when concentrations increased.

From 1973 through 1975 it appears that CO concentrations are leveling

out,
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Figure 3-1
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Similar downward and teveling out trends are noted in both the maximum and
second highest 8-hour concentrations as shown in Fig. 3-2. !n 1967, the maximum

and second highest 8-hour concentrations were both 51 mg/m3, whereas in 1975

3

they were 26 and 24 mg/m”, respectively. This is a reductlon of 49-53%. However,

3 3

concentrations are still 14-16 mg/m”’ above the standard of 10 mg/m”,

Exceptions to the downward trend were observed in 1969 and 1972.

Figure 3-2
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The .«bers of violations of the 8-hour standard also reflect a downward

trend, as shown in Fig. 3-3,
through 1975.
to 75 in 1975.

Exceptions to the trend occurrad in 1968 and 1972.

Figure 3-3
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Seascnal trends in CO concentrations in Phoenix are [llustratad in

Figure 3-4,
at 1740 West Adams Street for each month are plotted in mg/mB.

standard of 19 mg/m3 is noted on the graph,

The maximum and second highest 8-hour average concentrations

The State

Wintertime concentrations are much higher than summertime because inver-

sions occur more frequently and last longer in winter.
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3.1.2 Tucson

CO0 trend data for Tucson (151 West Congress Street) are [isted below.

1974 1975
Annual average (in mg/m3) 2.1 1.8
Number of violations of the 8-hour stendard 1 0
Maximum 8~hour average (in mg/m3) | 13 9
Second highest 10 9

{n 1974-75, the trend Tn Tucson is similar to that for Phoenix; that is, no

appreciable change in CO concentrations,

|t shouid be noted that a new monitoring site was added in 1975 which recorded
violations of the 8-hour standard. Data for this site, 22nd Street and Alvernon,

are listad in the second section of this report.

3.2 Hydrocserbkans

Long-term trend data for non-methane hydrocarbons are not currentiy available.
Maricopa and Pima Counties did not monitor non-methane hydrocarbons extensively

urtil 1975. Some indicaticn of trends may be apparent at a later date,

3.3 Nitrogen Dioxide

3.3.1 Phoenix
Trend data for N0, are shown in Figure 3-5, a plot of annual average concen-
trations from 1967 through 1975 at 1845 East Roosevelt. The State standard, 100

micrograms per cubic meter (ug/m3}, was hot exceeded.

From 1967 through 1969, a downward trend appears; whereas in 1970 through
1974 an upward trend persists. In 1975, concentrations appear to be leveling.
It is interesting to note certain similarities with CO trends. {a 1972, bath

NG, and Co'concentrations rose noticesbiy, For 1873 through 1975, the curves follow
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the same pattern--lower in 13973 and then slightly higher in 1974 and slightly

tower in 1975.
Figure 3-5
NOs Anaual Average
It concentrations, Phoenix
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3.3.2 Tucson
Annual average data for the 151 West Congress site are 56 and 58 ug/m3 in

1974 and 1975, respectively, indicating no significant change.

These data suggest that NO; and CO concentrations in Tucson and Phoenix

leveled out in the period 1973 through 1975.

3.4 Oxidants
3.4.1 Phoenix

Long=term trends in oxidants in Phoenix are difficult to determine because
of the different methods used to monitor oxidants. From 1967 through 1973, the
only method available was the colorimetric method which was subsaquently found
to be non-specific for ozone. An improved method, ultraviolet light absorption,
which is specific for ozone, hezeme available in 197L. The relationship between
the-cotorimetr’- =l Y. V. methods was found to be inconsistent. Therefore,

1967 through 1973 data will not be considerad in this discussion.
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Oxidants data for 1974 through 1575 are rather puzzling.
concentrations and numbers of viclations indicate large decreases
the maximum

concentrations in 1975 as compared to 1974, However,

highest 1-hour concentrations do not reflect a significant change.

significant change would not be expected in view of stable trends

THe oxidants data are tabulated below.

Annual

average

in oxidants

and second
Also, a

in 0 and NOZ.

MONITORING SITE: - 1845 E. Roosevelt 1974 1975
Annual éverage concentration {in ug/m3) 52 2k
Violations of the 1-hour standard (160 ug/m3) 187 26
Maximum i-hour standard (160 ug/m3) 294 298
Second Highest 294 251

The seasonal pattarn for oxidants is depictad in Figure 3-6, a plot of the

monthly maximum and second highest i1-hour data in 1975.

Concentrations are higher in the summer months because of the greater amount

of solar radiation and higher ambient temperatures.

— Figure 3-6
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3.4.2 Tucson

Oxidants data for 197& through 1975 in Tucson at 151 W. Congress also reflect

the anomalous trend noted in Phoenix--2 sizable decreassa

1975 with relativeily constant highest 1-hour data. However,

that the number of vioiations of the t-hour standard changed vary

in the annual

Tucson data differ

average in
in

tittle, whereas



in Phoenix a Targe decrease was observed. The Tucson data are listed belaw,

1974 1975
Annual aver#ge concentraticn (in ug/m3) 90 Lg
Violations of the 1-hour standard (160 ug/m3) 7 9
Maximumti—hour-concentratfans*1in'ug/m3)' 235 216
Second highest . 215 196

Particulates

3.5
3.5.1

Phoenix
For 1967 through 1975, annual geometric mean concentrations |n ug/m3 are
compared with the State standard, 60 ug/m3, in figure 3-7. ODuring this period,
the highest and lowest mean concentrations were 168 and 112 ug/m3 in 1974 and
1975, respectively. OQverall, it seems that concentrations are fluctuating
between these two extremes. Meteorology as well as fugitive emissions are
undoubtedly affecting the data. However, the methods by which meteorology

affects the data are not clearly understcod. For example, annual rainfall
data do not correlate with particulates data in the years 1970 through 1975.

Figure 3-7
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3.5.2 Tucson
For 1970 through 1975, annual gecmetric mean data are compared with the
state standard in Figure 3-8, (Concentrations ranged from 107 ug/m3 i 1971

to 67 ug/m3 in 1975. The trend is downward except for 1971, when thare was con-

siderable.construction.activity near the monitoring site, 151 West Congress
Figure 3-8

Street. 151 W. Congress
— — Particulates Annual
N e, Geometric Mean concen-
com 109 — : trations, Tucson
m E 7 [ | - > ’
= LD N AWM S 8 S M — 1970-1975
E =2 75 : i S
U“'E' e L ; “?‘V\L
T e
it 50 P ;
Q0 | S — :
E - N CTAFTE SO A I AT A
Q 25 1w L LT VTR LS
25 : : ‘
o
4 : —— -
- c 3 ' ‘ L
c g e dG__ 117213 7% I3
c = '
j=as]
< O Year
3.5.3 0Other Areas .

The following table !ists data for 1969 through 1975 in other areas of Arizona.

A detailed discussion of each site would be too lengthy and beyond the scope of
this report. Instead, a few generz]l comments will be made regarding background

data.

The two desert background sites--Montezuma Castle and Organ Pipe--have

similar concentraticns of particulates. The averages of the annual geometric

3

means are 26 ug/m” for Montezuma Castle and 30 ug/m3 for Organ Pipe, Consider-
ing geography and climate, Organ Pipe would be éxpected to have higher concentra-

tions.

Davis Dam was a desert background site in 1969 and 1970. Ouring these years,
the average of the annual geometric means was 30 ug/ms, the value obtained for

Organ Pipe.

The third background site in operation now is Grand Canyon. The average of



of the last four annual geometric means is 15 ug/m3.

Long-Term Trends in Particulates
1969 - 1975

(annual geometric means in ug/m3)

Site 69 70 _71 72 73 74 75
Ajo 87 83 75 70 71 59 83
Clarkdale -~ 64 83 55 96 54 53
Davis Dam 29 31 33 36 32 30 37
Douglas (15th St. Park) == -= -« «= <o 100 86
Douglas (NNE) e == == -e 51 43 49
Flagstaff -~ 74 50 L2 73 83 47
Florence 9 153 12% 124 120 85 180
Grand Canyon 15 21 ko 12 18 17 14
Hayden 22k -« -= -- 185 181 165
Kingman == e= == == - 58 g7
Lake Havasu City R . T 1Y
Montezuma Castle
National Monument --  -= 21 26 28 27 27
Morenci == we == ee a- 56 B0
Organ Pipe Cactus
National Monument 26 37 3k 29 34 23 28
Page 17 g - 31 52 48 44
Rillito (SE) T I £
Show Low el Lg 43
Sierra Yista ) e 1 -
Superion 133 204 144 99 - 101.. 8L 84
Yuma -- 98 9% 97 110 111 by

3.6 :zoltfur-Dioxide

Annual average data (in ug/mB) for various areas are given in the following
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table. The State standard of 50 ug/m3 is noted for comparison.

The follcwing abservations are noted:
Ajo and Florence - No trend is apparent,
Davis Dam and Page - Concentrations increased in 1974 and then levelied out in
1975.
Douglas -~ A slight downward trend in the data is indicated.

iHayden - Concentrations decreased substantially in 1973 and 1974 and slightly

in 1975. ANNUAL AVERAGE CONCENTRATIONS (in ug/mB)
Site 1972 1973 1974 1975

Ajo L7 37 55 39
Davis Dam 1 2 7 10
Douglas (NNW) ND 142 130 116
Florence ND 25 19 26
Hayden {Jail) 302 218 127 105
Page 1 1 8 7

State Standard - SO-ug/m3

For Miami, Morenci, and San Manuel, trend data for the 1972-75 period are not
available, The monitoring sites were moved several times and have only been at

the present tocations for about 1 = 2 years.

For Grand Canyon, a comparison of 1972-74 data with 1975 data is inadvisable

because of a change in the sampling frequency.

ND ~ Mo data
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Appendix A
GLOSSARY
annual average
The simple average of all observations for & given year. |t is sometimes

raferred to as the arithmetic mean.

annual geometric mean

A more complex mean value obtained by use of the logarithms of all ohser-
vations, The annual geometric mean is less affected by extreme values than
the annual average. It is always smaller than the annual average for a given

set of cbservations.

benzene soluble organics

The fraction of particulate matter that is soluble in benzene. S8enzene
soluble organics are produced by incomplete fuel combustion in motor vehicles

and by wood and trash burning,

carbon monoxide

A coloriess, odorless, toxic gas produced by incompiete fuel combustion,

mainly emitted by motor vehicles.

hydrocarbons

Compounds containing carbon and hydrogen such as methane, ethylene, and
benzene. Gasoline and other fuels are composed of hydrocarbons. Motor vehicles
are the chief source of hydrocarbon emissions. Hydrocarbons react with nitro-

gen oxides in the atmosphere to form oxidants.
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nitrogen dioxide

A reddish=brown, toxic, corrosive gas formed in the atmosphere from the
products of high temperature-fuel combustion., Motor vehicles and power-plants-

are the primary scurces of nitrogen dioxide.

oxidants

Oxygen-containing compounds that zre formed by the reaction of hydrocarbons

with nitrogen oxides in the atmosphere. Singe suniight promotas this reaction,

it is referred to as the photochemical reaction and the compounds formed are

referred to as photochemical oxidants or ''smog'. The principal oxidant is
ozone, a colorless, pungent, toxic gas. Some oxidants are in the form of aero-
sols which reduce visibility. Other oxidants cause eye irritation and breathing

difficulty.

particulates

Particles of solid and liquid matter dispersed in the atmosphera. Examples
of particulates include dust, smcke, soot, mist, fumes, and fog. The smaller
particles, commonly called sercsois, reduce visibility, Sources of parti-
cuiates inciude fuel combustion, industrial processes, incineration, agricul-

ture, and fugitive sources such as unpaved roads and vacant lots.

sulfates

The fraction of particulate matter composed of water-soluble sulfate
compounds. Suifates are formed by the oxidation of sulfur dioxide in the

atmosphere.

sulfur dioxide

A heavy, pungent, coloriess Qas produced by combustion of sulfur-contain-

ing fuels, primarily in power plants and heating systems, by smelting of non-



ferrous metals, and by petroleum refining.
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